Overexpression of FOXO1 in skeletal muscle does not alter longevity in mice.
Caloric restriction (CR) is the most robust and reproducible intervention that can extend lifespan in rodents. Studies in invertebrates have led to the identification of genes that regulate lifespan, some of which encode components of the insulin or insulin-like signaling pathway, including DAF-16 (C. elegans) and dFOXO (Drosophila). Mice subjected to CR for 8 weeks showed an increase in FOXO1 mRNA and other longevity-related genes: Gadd 45alpha, glutamine synthase, and catalase in skeletal muscle. To investigate whether FOXO1 expression affects longevity in mammals, transgenic mice were studied that over-express FOXO1 in their skeletal muscle (FOXO1 mice), and in which muscle atrophy occurs. FOXO1 mice showed increases in Gadd 45alpha, and glutamine synthase proteins in skeletal muscle. In FOXO1 mice, the phosphorylation/dephosphorylation state of the p70 S6K and 4E-BP1 proteins were not altered, suggesting that translation initiation of protein synthesis might not be suppressed. The lifespan of FOXO1 mice was similar to their wild-type littermates. FOXO1 overexpression could not prevent aging-induced reduction in catalase, CuZu-SOD, and Mn-SOD mRNA in skeletal muscle. These data suggest that an increase in FOXO1 protein and its activation in skeletal muscle does not extend lifespan in mice.